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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present Invention relates to an electric 
shaver. 

2. Prior Art 

[0002] As seen from Figure 7 that shows a prior art 
electric shaver 50; shaving debris 52 produced by shav- 
ing is collected in a space inside the shaver 50. This 
space is surrounded by the upper surface 56a of a shav- 
er body 56 from which the inner cutter 54 protrudes, an 
outer cutter frame 58 which is attached, in a detachable 
manner, to the shaver body 56 so as to cover the upper 
surface 56a, and an outer cutter 60 which is mounted to 
the outer cutter frame 58. For the most part, such shav- 
ing debris falls and accumulates on the upper surface 
56a of the shaver body 56 Thus, the upper surface 56a 
of the shaver body 56 functions as a shaving debris re- 
ceiving part, and this is.true for both rotary type electric 
shavers and reciprocating electric shavers. : 
[0003] The shaving debris 52 accumulated on the up- 
per surface 56a of the shaver body 56 must be cleaned 
away. However, since the upper surface 56a is hidden 
by theouter cutter frame 58 and outer cutter 60, it cannot 
be seen .from the -outside. As a result, the proper time 
for performing the cleaning may be missed, and shaving 
debris 52 would spill out from the outer cutter 60 during 
shaving. If shaving debris 52 is allowed to accumulate 
"as is", the cutting capability of the electric shaver drops , 
and the time required for a single use of the electric 
shaver increases, resulting in that a driving current for 
the motor is excessively consumed and the battery con- 
sumption accelerates. Furthermore, if shaving debris 52 
is allowed to accumulate, various problems occur such 
as an unpleasant odor, poor hygiene, etc. Accordingly, 
the periodic cleaning of shaving debris 52 is indispen- 
sable for effective and comfortable use of an electric 
shaver. •' 

[0004] In recent years, anew electric shaver has been 
developed. In this electric shaver, the shaving debris ac- 
cumulated on the shaving debris receiving part is de- 
tected; based upon such a detection, an indication that 
it is time to clean the shaver is shown on a display 62 of 
an LED (light-emitting diode) or LCD (liquid crystal dis- 
play), etc. which is disposed on the shaver body 56 of 
the electric shaver. 

[0005] In this electric shaver, the shaving debris is de^ 
tected by the process as shown in Figure 9: the use time 
of the motor 64 which drives the Inner cutter 54 (e. g., 
the time for which the power supply switch 66 is 
switched on) is counted by an MPU (microprocessor) 68 
so as to produce a counted value; when this counted 
value reaches a preset value, it is judged that the proper 



cleaning time has arrived; arid the fact that the proper 
cleaning time has arrived is shown on the display 62 so 
that the user is informed of the time to clean up the shav- 
ing debris. This is disclosed In, for instance, Japanese 

5 Patent Application Laid-Open (Kokai) No. H1 -83289. in 
other words, the system above utilizes the fact that the 
accumulation of shaving debris increases as the use 
time of the electric shaver increases, or as the use time 
(operating time) of.the motor or the ON time of the power 

10 supply switch 66 Increases * . : >, .. 

[0006] When the accumulated -shaving debris has 
been cleaned away, it is necessary to perform a new 
countfromthe initial value (ordinarily zero); and it is gen- 
erally true that the outer cutter frame 58 is always re- 

15 moved when the shaving debris 52 is cleaned away. Ac- 
cordingly, based upon these facts, the shaver is provid- 
ed with a detecting means 70 for detecting the removal 
of the outer cutter frame 58 (in which, for example, a 
detection switch 70 is installed in the attachment posi- 

20 tion of the outer cutter frame 58 of the shaver body 56), 
and the M PU 68,: that judges that the shaving debris 52 
has been cleaned away when ever the outer cutter frame 
58 is removed, resets the counted value, thus returning 
the counted value to the initial (zero) value. 

25 [0007] However, some users remove the outer cutter 
frame 58 before the display 62 indicates that the clean- 
ing time has come so as to look inside the shaver and 
then just put back the outer cutter frame 58 on the shav- 
er body without cleaning aw^ 

30 may also be users who remove the outer cutter frame 
58 in order to perform cleaning as a result of the indica- 
tion of the cleaning time shown on the display 62 but re- 
attach the outer cutter frame 58 without cleaning away 
the shaving debris because of distractions by some oth- 

'35 er matter. ' 

[0008] In these situations, since the outer cutter frame 
58 is removed, the counted value which serves as the 
basis for judging that the proper cleaning time has ar- 
rived returns to the initial value; and as a result, since 

40 the users did hot remove the shaving debris, a discrep- 
ancy subsequently occurs between the accumulation of 
shaving debris and the display timing with which the dis- 
play 62 indicates the proper time for cleaning. Thus, 
even though the shaving debris accumulates beyond 

45 the amount at which cleaning is required, the display 62 
still does not indicate that it is time for cleaning until the 
counted value again reaches the preset reference val- 
ue. Accordingly, the proper time for cleaning is not ac- 
curately indicated on. the display.: 62.. 

so • 

SUMMARY OF THE INVENTION 

[0009] The present invention was devised in order to 
solve the above-described problems; and the prirnary 
55 object of the present invention is to provide an electric 
•'■ shaver in which: the display accurately indicates the 
proper time for cleaning. 

[0010] The object of the present invention is accom- 
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plished by a unique structure for an electric shaver 
which comprises: a display means which indicates when 
it is time to clean out shaving debris that has accumu- 
lated on a shaving debris receiving part; a counting 
means which counts the use time or load current of the 
motor that drives the inner cutter; and a control means 
which compares the counted value as counted by the 
counting means with a preset reference value, judges 
that the time to clean out shaving debris has arrived 
when the counted value reaches the reference value, 
and accordingly actuates the display means so that the 
display means indicates that It is time to clean out shav- 
ing debris; wherein the shaver further comprises a light- 
receiving means which detects when light exceeding a 
preset reference quantity of light impinges on the shav- 
ing debris receiving part, so that the control means re- 
turns the counted value as counted by the counting 
means to the initial value when it is detected via the light- 
receiving means that a quantity of light exceeding the 
reference quantity of light has impinged on the shaving 
debris receiving part. 

[0011] The reference quantity of light is set to be the 
quantity of light that reaches the surface of the shaving 
debris receiving part when the outer cutter frame that 
covers the inner cutter is detached and the shaving de- 
bris on the shaving debris receiving part is removed, 
[0012] With the above structure, the counted value re- 
turns to the initial value only when the user removes the 
outer cutter frame from the shaving debris receiving part 
and then actually cleans out the shaving debris accu- 
mulated on the shaving debris receiving part so that the 
quantity of light impinging on the shaving debris receiv- 
ing part exceeds the reference quantity of light. Accord- 
ingly, when the user removes the outer cutter frame and 
then re-attaches the outer cutter frame without cleaning 
away the shaving debris, the counted Value does not 
return to the initial value as it does in conventional elec- 
tric shavers; as a result, the count of the motor use time 
. or the count of the amount of the load current continues, 
and the proper time for cleaning can be accurately 
counted and indicated with no discrepancy between the 
accumulation of shaving debris and the timing with 
which the display indicates that this proper time for 
cleaning has arrived. 

[0013] In the structure described above, the light-re- 
ceiving means may be constructed with a light- receiving 
element installed in the shaving debris receiving part so 
that the light-receiving element detects the quantity of 
light Impinging on the shaving debris receiving part Al- 
ternatively, the light-receiving means may be construct- 
ed with a light-transmitting member, which is attached 
to the shaving debris receiving part at one end thereof, 
and a light-receiving element, which is disposed at an- 
other end of the light-transmitting member inside the 
shaver body, so the light which impinges on the shaving 
debris receiving part is transmitted from the light-trans- 
mitting member to the light-receiving element; Further- 
more, one end of the light-transmitting member may be 



attached to the shaving debris receiving part via a lens, 
so that light is collected by this lens . and transmitted to 
the light-receiving element. 

[0014] The above object is further accomplished by 
s another unique structure for an electric shaver which 
comprises: a display means which indicates when it is 
time to clean out shaving debris that has accumulated 
on a shaving debris receiving part; a counting means 
which counts the use time or load current of the motor 
10 that drives the inner cutter; and a control means which 
compares the counted value as counted by the counting 
means with a preset reference value, judges that the 
time to clean out shaving debris has arrived when the 
counted value reaches the reference value, and accord- 
f.5 ingly actuates the display means so that the display 
means indicates that it is time to clean out shaving de- 
bris; wherein the shayerf urther comprises a shaving de- 
bris detection means which detects the presence or ab- 
sence of shaving debris, so that the control means re- 
turns the counted value counted by the counting means 
to the initial (zero) value when it is detected via the shav- 
ing debris detection means that no shaving debris is 
present. 

[0015] In the above structure, the counted value as 
counted by the counting means is returned to the initial 
value only after the shaving debris is actually cleaned 
away. Accordingly, the time at which the counting oper- 
ation of the counting means is initiated always cprre- . 
sponds to the time at which the accumulation of shaving 
debris actually begins; and even in cases where the user 
detaches the outer cutterf rarrie during use and then re- 
attaches the outer cutter^ frame without cleaning away 
the shaving debris, the count continues without return- 
ing the counted value to the initial value as in conven- 
tional electric shavers. Accordingly, the proper time for . 
cleaning can be accurately shown on the display without 
any discrepancy between the accumulation of shaving : 
debris and the timing with which the display indicates 
the time for cleaning. 

[0016] . It is advisable to form the shaving debris de- 
tection means with a lightremitting device and a light- 
receiving device which are disposed so as to face each 
other on the shaving debris receiving part with a certain 
distance in between . Thus, the presence of shaving de- 
bris is detected when shaving debris accumulated be- 
tween the light-emitting device and light-receiving de- 
vice blocks the light traveling between: these two devic- 
es; and the absence of shaving debris isjdetected when 
shaving debris accumulated between the- light-emitting 
device and lightrecerving device is: removed and the 
light emitted from the light-emitting device is received 
by the light-receiving device 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] 

Figure 1 is a perspective view showing the structure 
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. of a first embodiment of the electric shaver, accord- 
ing to the present invention with the outer cutter 
frame detached; 

Figure 2 is a block diagram of the shaver of Figure 1 ; 
Figure 3 is a partially sectional view of the essential 
portion of a shaving debris detecting section used 
in the electric shaver shown in Figure 1 ; 
Figure 4 is a sectional view of the essential portion 
of another shaving debris detecting section used In 
the electric shaver shown in Figure 1 ; 
Figure 5 is a flow chart illustrating the operation of 
the electric shaver shown in Figure 1 ; 
Figure 6 is a block diagram of a second embodiment 
of the electric shaver according to the present in- 
vention; 

Figure 7 is a partially sectional view of the essential 

portion of the shaver of Figure 6; 

Figure 8 is a perspective view of a conventional 

eiectric shaver with the outer cutter frame detached; 

and 

Figure 9 is a block diagram used in the electric shav- 
er of Figure 8. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0018] Preferred embodiments of the electric shaver 
of the present invention will be described in detail with 
reference to the accompanying drawings. Parts which 
are the same as in the prior art shaver are labeled with 
the same reference numerals, and a detailed descrip- 
tion of such parts is omitted. Moreover, the description 
below is made for a reciprocating electric shaver as an 
example; and it should be noted that the present inven- 
tion can be applied to rotary type electric shavers as 
well. ■ 

[001 9] First, the structure of the electric shaver 1 0 will 
be described with reference to Figures 1 through 4. 
[0020] A drive shaft 12 extends from the inside of the 
shaver body 56, and its upper end is disposed on the 
upper surface 56a of the shaver body 56 with an inner 
cutter 54 attached to the upper end of the drive shaft 12. 
An outer cutter frame 58 that has an outer cutter 60 is 
attached to the shaver body 56 in a detachable manner 
so that the outer cutter frame 58 covers the inner cutter 
54 and the upper surface 56a. The outer cutter 60 of the 
outer cutter frame 58 is formed with fine hair entry ap- 
ertures. 

[0021] Hair cut by the inner cutter 54 and outer cutter 
60 are collected as shaving debris 52 in the.space that 
is surrounded by the upper surface 56a of the shaver 
body 56, the outer cutter frame 58 and the outer cutter 
60. Though some of this shaving debris 52 may adhere 
to the surface of the inner cutter 54, the shaving debris 
52 for the most part falls and accumulates on the upper 
surface 56a of the shaver body 56. Th us, the upper sur- 
face 56a of the shaver body 56 functions as a shaving 
debris receiving part and is referred to as the "shaving 



debris receiving part" in the description below. 
[0022] A power supply switch (also referred to simply 
as a "switch") 66 and a display 62 which indicates when 
it is time for cleaning are disposed on the front surface 

5 (or side surface) of the shaver body 56. As shown in 
Figure 2, inside the shaver body 56 are disposed a mo- 
tor 64 which causes a. reciprocating movement of the 
inner cutter 54 via the drive shaft 12; a power supply. 1 6 
(as in the prior art, this may be a battery or an AC power 

10 supply) for the motor 64, a t light-receiving means 18, a 
counting means 20 which counts the use time of the mo- ' 
tor 64 that drives the inner cutter 54; and a control 
means 22 which controls the entire operation of the elec- 
tric shaver 10. 

is [0023] The counting: means 20 may be designed so 
as to count the load current that flows from the power 
supply 16 to the motor 64 instead of counting the use 
time of the motor 64. 

[0024] The counting means 20, in this embodiment, 

20 js a counter which adds up the time for which the switch 
66 Is in an ON position; and as a result, the use time of 
the motor 64 is counted by the counting means 20. The 
counting means 20 begiriscounting from an initial value 
which js preset by the control means 22. This initial value 

25 is ordinarily zero; however, any positive value other than 
zero may be set as the initial value. 
[0025] The display 62 is constructed using an LED or 
LCD. For example, when an LED is used, the LED lights 
up only when it is time for cleaning; and when a LCD is 

30 used, the LCD shows a message stating that the time 
for cleaning has arrived. Alternatively, an LCD or a plu- 
rality of LED's can; be used so that a : display in stages 
is performed that correspond to the counted value pro- 
duced by the counting means 20, so that the user is able 

35 to know the degree of accumulation of shaving debris 
directly from the outside. . 

[0026] Next, the! light-receiving means 1 8 and control 
means 22, which are the characteristic parts of the elec- 
tric shaver 1 0 of the present invention, will be described 
40 in detail. 

[0027] The light-receiving means 1 8 detects the light 
that exceeds a preset reference quantity of light impin g- 
ing on the shaving debris receiving part 56a. in concrete ; 
terms, this reference quantity of light: is set to be the 
45 quantity of light that reaches the shaving debris receiv- 
ing part 56a when the outer cutter frame 58 that includes 
the outer cutter 60 is removed, and then the shaving de- 
bris 52 is cleaned away from the shaving debris receiv- 
ing part 56a. 

so [0028] In the present embodiment, as shown in Figure 
3, the light-receiving means 18 is comprised of a light- 
receiving element (photodiode or phototransistor, etc.) 
26 and an output circuit 26a. The light-receiving element 
26 is disposed in a window 24 opened in the shaving 

55 debris receiving part 56a, and it outputs an electrical sig- 
nal when the light impinges thereon; and the output cir- . 
curt 26a is disposed inside the shaver body 56 and con- 
nected to the light-receiving element 26. The output cir- 
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cuit 26a outputs a detection signal that determines that 
shaving debris 52js not present when the electric signal : 
level outputted by the light-receiving element 26 be- 
comes equal to or greater than a predetermined value 
because of the light that is equal to or greater than the s 
reference quantity of light and received by the light-re- 
ceiving element 36. Thus, in this embodiment, the quan- 
tity of light that reaches the shaving debris receiving part 
56a is detected by the quantity of light that reaches the 
light-receiving element 26. 10 
[0029] The quantity of light that reaches the shaving 
debris receiving part 56a when the outer cutter frame 
58 is detached from the shaver body 56 and the shaving 
debris 52 is removed from the shaving debris receiving 
part 56a would differ depending on whether the light In- is 
volved is indoor lighting or outdoor light/Accordingly, 
when the reference quantity of light is set based upon 
the light of indoor lighting (which is generally weak), the 
quantity of light received by the light-receiving element 
26 may exceed the reference quantity of light and the 20 
output circuit outputs the detection signal, If the outer 
cutter frame 58 is detached under the outdoor light and 
cleaning is finished Incompletely with a slight amount of 
shaving debris remaining on the light-receiving element 
26. However, the fact that cleaning has been performed 25 
tentatively can be detected even in such a case; 
[0030] In the embodiment of Figure 3, the window 24 
is formed as a through-hole opened in the shaving de- 
bris receiving part 56a, and the. light-receiving element 
26 is fitted inside this through-hole (or window 24). Al- 30 
ternativeiy, however, it is also possible, for example, to 
form the window 24 from a through-hole formed in the 
shaving debris receiving part 56a and fit a plate member 
made of a transparent glass materialjor synthetic resin 
material inside the through-hole (window 24) so as to 35 
close off the through-hole and further to install the light- 
receiving element 26 inside the shaver body 56 with its 
light-receiving surface facing the plate member. When 
the light-receiving element 26 is installed . inside a 
through-hole (or window 24) as shown in Figure 3, it is 40 
necessary to avoid any gap or space between the outer 
circumference of the light-receiving element 26 and the 
inner circumference of the through-hole so as to avoid 
shaving debris 52 from penetrating into the interior of 
the shaver body 56 through such a gap; however, with 45 
the structure that includes the window 24 closed off by 
the plate member, no shaving debris 52 will penetrate 
into the shaver body 56, and therefore, such a structure 
is preferable. 

[0031] In the above embodiment, a single light-receiv- so 
ing means18 which detects light impinging on the shav- 
ing debns receiving part 56a is employed It is, however, 
further possible to install a plurality of light-receiving 
means 1 8:in order to detect the light impinging on the 
surface of the shaving debris receiving part 56a in two ss 
or; more places. With this structure, the fact that the 
cleaning has been performed can be known only when 
shaving debris 52 has been removed from the shaving 



debris receiving part 56a to a certain overall extent rath- 
er than just locally. Moreover, depending on how the 
electric shaver 10 is held, there may be cases In which 
the light-receiving means 1 8 is positioned in the shadow 
of the inner cutter 54. However, with the structure that 
includes a plurality of light- receiving means 1 8, whether 
or not the cleaning of the shaving debris 52 has been 
done can be detected by other light-receiving means 1 8 
which are not in the shadow. Thus, the precision of de- 
tection can i be improved. 

[0032] Figure 4 shows another structure of the light- 
receiving means 18. In this embodiment, the light-re- 
ceiving means 1 8 comprises a focusing lens 28 installed 
in the window; 24, a light-receiving element 26 disposed 
inside the shaver body 56; a light-transmitting member 
30 installed between the lens 28 and light-receiving el- 
ement 26 so as to transmit light from the lens 28 to the 
light-receiving element 26. A control circuit 26a as de^ 
scribed with reference to the structure of Figure 3 is also 
provided. A generally known optical fiber or a cylindrical 
or plate-form material formed from a transparent syn- 
thetic resin, etc. can be used as the Ijght-transmitting 
member30, and the lens 28 and light-receiving element 
26 are installed so as to be at both ends of this optical . 
fiber or cylindrical or plate-form material. 
[0033] •' With this structure, the position of the light-re- 
ceiving element 26 ban be selected as desired inside 
the shaver body 56, and I the degree of freedom in de- 
signing the electric shaver can- Increase. Furthermore, 
with the use of the optical fiber 30 which is fine in diam- 
eter and the cylindrical shaver body synthetic resin 
which has a small cross-sectional area, It is possible to 
use a lens 28 :that has a smaller diameter than the light- 
receiving element 26, so that the size (or the inner di- 
ameter) of the window 24 itself to which the lens 28 is 
fitted can be reduced. 

[0034] Furthermore, with the use of the lens 28, more 
light can be collected; therefore, the light-receiving ele- 
ment 26 can detect even weak light such as indoor light, 
etc. Thus, the presence or absence of shaving debris 
52 is detected with high precision! However, if light can 
be sufficiently transmitted to the light-receiving element 
26 via the light-transmitting member 30 alone by way of 
the use of the light-transmitting member 30 which has 
little light attenuation or of the light-receiving element 26 
which has a good sensitivity, it is not necessary to collect 
the light using the lens 28. In such cases, a sufficient 
light can be transmitted to the light-receiving element 26 
through one end of the light-transmitting member 30 at- 
tached directly to the shaving debris receiving part 56a. 
[0035] Accordingly, even In cases where the shaving 
debris receiving part 56a has a complicated shape and 
does not have a space for directly attaching the light- 
receiving element 26 thereon, it is possible to install the 
light-receiving element 26 In the shaver. Furthermore, 
since the window 24 can be formed with a diameter as 
small as possible, a plurality of windows 24, lenses 28 
and lighWransrhitting members 30 can be installed. By 
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thus forming a plurality of windows 24 over the entire 
surface of the shaving debris receiving part 56a and us- 
ing a plurality of lenses 28 and light-transmitting mem- 
bers 30, a judgement that cleaning has been performed 
can be made only when shaving debris 52 has been re- 
moved from the entire surface of the shaving debris re- 
ceiving part 56a instead of just locally. 
[0036] . Furthermore, it is also possible to design the 
present invention so that the quantity of accumulated 
shaving debris 52 and.the counted value are matched, 
by reducing the counted value as counted by the count- 
ing means 20 based upon the number of areas in which 
the light quantity has exceeded the reference light quan- 
tity as a result of shaving debris 52 being cleaned away, 
thus causing the count operation to return so that the 
indication of the time for cleaning is delayed. The reason 
for this is that there may be cases in which the outer 
cutter frame 58 is attached after shaving debris 52 has 
been cleaned away from only a portion of the shaving 
debris receiving part 56a; in such cases, the.quantity of 
accumulated shaving debris. 52: arid the. counted value 
will become mismatched if the count operation contin- 
ues with the counted value left M as is", or if the counted 
value is returned to the initial value. 
[0037] As seen from the above, the light-receiving 
means 18 is employed, and it detects when light that 
exceeds the preset reference quantity of light impinges 
on the surface of the shaving debris receiving part 56a. 
Accordingly, outside light strikes the light-receiving ele- 
ment 26 and a detection signal is outputted by the lights 
receiving means 18 only when the outer cutter frame 58 
is detached and accumulated shaving debris 52 is ac- 
tually cleaned away. There may be cases in which a 
slight amount of light reaches the light-receiving ele- 
ment 26 through the hair entry . apertures of the outer 
cutter 60 or via gaps in the accumulated shaving debris 
52. However, a malfunction that might be caused by 
such incident can be avoided by adjusting the output cir- 
cuit 26a and setting it beforehand so that no detection . 
signal is outputted in cases where the outer cutter frame 
58 is attached or in cases where accumulated shaving 
debris 52 is present on the light-receiving element 26 
even though the outer cutter frame 58 has been de- 
tached. ■' 

[0038] Next, the control means 22 will be described 
in more detail. 

[0039] As one example, the control means 22 is con- 
structed using an MPU anda nonvolatile memory (not 
shown). The cbntrol means 22 compares the counted 
value counted by the counting means 20 with a preset 
reference value; and when the counted value exceeds 
the reference value, the control means 22 judges that 
the time for cleaning has been reached and actuates the 
display 62 so that the display 62 shows that it is time for 
cleaning. Furthermore, the control means 22 detects the 
presence or absence of detection signals from the light- 
receiving means 18. 

[0040] The counted value of the motor use time ob- 



tained by the counting means 20 is stored in the above- 
referred memory in the control means 22; and the ref- =■ 
erence value that is compared with this counted value 
is also stored.in the memory. Moreover, when the control 

s means 22 judges that the time for cleaning has : been 
reached, information indicating that the time for cleaning 
has been reached is also stored (n the memory. 
[0041] The counting means 20 may be constructed 
using a counter, etc. as in the embodiment described 

w above; however, a construction, in, which an MPU acts 
as both the control means 22 and counting means 20 
may of course also be employed. 
[0042] Next, the overal I operation of the electric shav- 
er 10 will be described with reference to Figure 5 in ad- 

*5 dition to Figures 1 and 2. The counting means is in the 
initial state after the resetting is made, and the counted 
value is at the initial (zero) value; and in addition, it is 
assumed in this operation that no shaving debris has 
yet accumulated on the shaving debris receiving part; 

20 [0043] When the switch 66 is turned from the OFF po- 
sition to the ON position in orderto start shaving, electric 
: current is supplied to the motor 64 from the powersuppiy 
16 so that the motor 64 is actuated, and the inner cutter 
54 is driven to oscillate. 

25 [0044] Hairs that enter the interior of the outer cutter 
60 through the hair entry apertures formed therein are 
cut between the oscillating inner cutter 54 and the outer 
cutter 60. only while the switch 66 remains in the ON po-. 
sition. The shaving debris 52 produced by this cutting 

30 successively accumulates on the shaving debris receiv- 
ing part 56a, covering the light-receiving element 26. 
[0045] The counting means 20 counts the time for 
which the switch 66 is ON (i. e., the use time) beginning 
from a preset initial value. ': 

35 [0046] In the control means 22,; the presence or ab- 
sence of a detection signal from the light-receiving 
means 16 is constantly monitored (step Si 00). When 
the detection signal is detected, the counting means 20 
is reset so that the counted value returns to the initial 

40 (zero) value. In other words, the counted value is always 
reset when the outer cutterf rame 58 is actually removed 
and the shaving debris 52 that has accumulated on the 
shaving debris receiving part 56a and light-receiving el- 
ement 26 is cleaned away or removed by the user. The 

45 control means 22 also resets the display 62 and erases, 
the indication that it is time for cleaning (step S102). In 
: case the counting means 20 does not have such a func- 
tion to resetthe counted value, the resetting may be ac- 
complished by reading out the initial value from the 

so memory and then resetting the counting means 20 when 
the control means 22 stops the counting operation of the 
counting means 20. 

[0047] Furthermore, in the control means 22, the most 
recent counted value counted by the counting means 
55 20 is taken in and stored in the merhory so that the 
counted value is updated (step S1 04); and this counted 
value is compared with the reference value stored in the 
memory (step S1 06). 
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[0048] Then, when the counted value agrees with the 
reference value or exceeds the reference value, the 
control means 22 judges that the time for cleaning has 
been reached and actuates the display 62 so that the 
user is informed that it is time for cleaning (step S108). 
As one example, when the control means 22 detects 
that the time for cleaning has arrived, information Indi- 
cating that the time for cleaning has arrived is stored by 
setting a cleaning flag in a prescribed region of the mem- 
ory, etc This stored information that indicates the arrival 
of the time for cleaning is reset when the control means 
22 detects the detection signal 
[0049] Moreover, in cases where the switch 66 is in 
an i OFF stage, the counting means 20 does not perform 
• counting; and the control means 22 does not take in the 
counted value or perform a comparison with a stored or 
reference value. Furthermore, since the memory is a 
non-volatile memory, a counted value once stored Is re- 
tained. 

[0050] Thus, every time shaving is performed with the 
switch 66 in an ON position, count of the use time by the 
counting means 20 is successively performed; and in 
the electric shaver 10 of the present invention, the 
counted value counted by the counting means 20 is re- 
set and returned to the initial value only when the control 
means 22 detects a detection signal, i. e., only when the 
outer cutter frame 58 is removed and the accumulated 
shaving debris 52 is actually cleaned away. Accordingly, 
the count process always starts immediately after the 
shaving debris has been cleaned away, so that accurate 
timing for cleaning can be indicated. 
[0051] In other words, when the outer cutter frame 58 
of the electric shaver 10 is removed during use. and is 
then re-attached without cleaning away the shaving de- 
bris 52, the resetting of the counting value is not per- 
formed. Accordingly, count of the use time continues in 
accordance with the conditions of accumulation of shav- 
ing debris 52, and. an accurate indication that it is time 
for cleaning is shown on the display 62; This indication 
that it is time for cleaning continues to be displayed until 
the accumulated shaving debris 52 is cleaned away. Ac- 
cordingly, the user can be urged to clean out the shaving 
debris 52, 

[0052] The second embodiment of the present inven- 
tion will be described below with reference to Figures 6 
and 7. 

[0053] The basic construction of the electric shaver 
32 of the second embodiment is substantially the same 
as that of the electric shaver 10 shown in Figures 1 
through 5. As shown in Figure 6, the electric shaver 32 
of the second embodiment differs from the electric shav- 
er 1 0 of the first embodiment in that the electric shaver 
32 includes a shaving debris detection means 33 which 
detects the presence or absence of shaving debris 52 
instead of the light-receiving means 1 8, and the control 
means 22 returns the counted value to the initial value 
when It is detected via the shaving debris detection 
means 33 that no shaving debris 52 is present. 



[0054] More specifically, the shaving debris detection 
means 33 comprises a light-emitting device 34 and a 
light-receiving device 36 which are installed so as to 
face each other with a certain distance in between on 

s the shaving debris receiving part 56a. With this struc- 
ture, the presence of shaving debris 52 on the shaving 
debris receiving part 56a is detected when shaving de- 
bris 52 has accumulated between the light-emitting de- 
vice 34 and the light-receiving element 36 and therefore 

10 the light from the light-emitting device 34 is blocked by 
the shaving debris 52 and cannot be detected by the 
light-receiving device 36, on the other hand, the ab- 
. sence of the s havi ng deb ris 52 is detected when the 
shaving debris 52 has been removed and therefore the 

« light from the iight-emming device 34 is detected by the 
light-receiving device 36. Alternatively, the shaving de- 
bris detection means 33 may have a construction that 
uses a light-receiving means 18 as in the first embodi- 
ment; in other words, the presence or absence of accu- 

20 mulated shaving debris 52 on the light-receiving means 
1 8, i. e., on the shaving debris receiving part 56a, is de- 
tected according to the (quantity of light received by the 
light-receiving means 18. 

[0055] In. the second embodiment, as in the case of 

25 the first embodiment, the shaving debris detection 
means 33 is provided with an output circuit 33a; and the 
output circuit 33a outputs a detection signal that deter- 
mines that shaving debris 52 is not present, when the 
electric signal level outputted by the light-receiving de- 

30 vice 36 becomes equal to or greater than a predeter- 
mined value because of the light that is equal to or great- 
er than the reference quantity of light and received by 
the light-receiving device 36. 
[0056] A light-emitting element Oight-emitting diode,. 

35 etc.) is used as the light-emitti rig device 34 and a light- 
receiving element (photbtransistor or photodiode, etc.) 
can be utilized as the light-receiving device 36. Further- 
more, it is also possible to use light-transmitting mem- 
bers such as optical fibers, etc. as in the first embodi- 

40 ment. In this case, the respective ends of two light-trans- 
mitting members are installed on the shaving debris re- 
ceiving part 56a so as to face each other, and each of 
the light-emitting device 34 and light-receiving device 
36 is connected to the other end of each light-transmit- 

45 ting member 

[0057] In the above structure, when light is not trans- 
mitted from the light-emitting device 34 to the light-re? 
ceiving device 36 via the two light-transmitting mem- 
bers, the level of the electrical signal outputted by the 

50 light-receiving device 36 is below the predetermined val- 
ue that is set in the output circuit; accordingly, the control 
means 22 judges that shaving debris 52 has accumu- 
lated. On the other hand, when light is transmitted from 
the light-emitting device 34 to the light-receiving device 

55 36 through the two light-transmitting members, then, the 
level of the electrical signal outputted by the light-receiv- 
ing device 36 becomes equal to greater than the prede- 
termined value that is set in the output circuit; accord- 
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Ingly, the detection signal is outputted, and the control 
means 22 determines that shaving debris 52 has been 
removed and no shaving debris 52 is present on the 
shaving debris receiving part 56a. 

[0058] In the above structure as well, the counted val- 5 
ue of the use time is not reset if the outer cutter frame 
58 of the electric shaver 1 0 is removed during use and 
then re-attached without cleaning away the shaving de- 
bris 52. Accordingly, count of the use time continues in 
accordance with the accumulation of shaving debris 52, w 
and the time for cleaning. can be accurately indicated on 
the display 62. Furthermore, as in the first embodiment, 
the indication that it is time for cleaning continues to be : 
displayed until cleaning is actually performed; accord- 
ingly, the user can be constantly urged to clean out the w 
shaving debris 52. 

[0059] Various preferred embodiments of the present 
invention are described above. However, the present in- 2. 
vention is not limited to the embodiments described 
above, and it goes without saying that various modifica- 20 
tipns may be made within the scope of the claims. 
[0060] As seen from the above, according to the 
present invention, the counted value obtained by the 
counting means is returned to the initial value only when 
shaving debris is actually cleaned away. Accordingly, 25 3. 
the time at which the count operation is initiated by the 
counting means can always coincide with the time at 
which the accumulation of shaving debris actually be- 
gins. Thus, even in cases where the outer cutter frame . 
is temporarily removed during use and then re-attached so 4. 
without cleaning the shaving debris, the counted value 
does not return to the initial value as it does, in prior art 
shavers; instead, the count operation continues so that 
the proper time for cleaning can beaccurately indicated . 
without any discrepancy between the accumulation of 35 
shaving debris and the timing of the indication by the 
display which shows that ft is time for cleaning: Further- . 5. 
more, the display continues to indicate that it is time for 
cleaning until cleaning is completely performed, thus the /•' 
user is urged to perform the cleanin g. Accordingly, if the 40 
user re-attaches the outer cutter frame without cleaning 
away the shaving debris, the display continuously . 6. 
shows that it is tirhe for cleaning, so that the user will . 
notice the display and clean away the shaving debris. 

' •■ . ■ .." • ; • -,. • . .. • ' 45 ■ 

Claims 

1. An electric shaver (10) comprising: a display means 
(62) which indicates when it is time to clean put so 
shaving debris that has accumulated on a shaving, 
debris receiving part ofsaidelectricshaver, a count-: 
ing means (20) which counts a use time or load cur- 
rent of a motor that drives an inner cutter of said 
electric shaver, and a control means (22) which 55 
compares a counted value counted by said count- . 
ing means with a preset reference value, judges 
that said time to clean out shaving debris has been 



reached when said counted value reaches said ref- 
erence value, and actuates sajd display means so 
that said display means indicates that it is time to 
clean out shaving- debris, wherein said electric 
shaver further comprises: 

a light-receiving means (18) which detects 
when light exceeding a preset reference quan- 
tity of light Impinges on said shaving debris re- 
ceiving part, so that. 

said control means returns said counted value 
counted by said counting means to an initial val- 
ue when it is detected via said Ijght-receiving 
means that a quantity of light exceeding said 
reference quantity of light has impinged on said 
shaving debris receiving part. 

An electric shaver according to Claim 1, wherein 
said reference quantity of light is set to be a quantity 
of light that reaches a surface of said shaving debris 
receiving part when an outer cutter frame that cov- 
! ers said inner cutter is detached and no shaving de- 
bris present on said shaving debris receiving part 

An electric shaver according to Claim 1 or 2, where- 
in said light-receiving meaps comprises a light-re- 
ceiving element which is attached to; said shaving 
debris receiving part; : 

An electric shaver according to Claim 1 or 2, where- 
in said light-receiving means comprises a light- 
transmitting member, one end thereof being dis- 
posed on said shaving debris receiving part, and a 
light-receiving member connected to another end 
of said light-transmitting member. 

An electric shaver according to Claim 4, wherein 
said one end of said light-transmitting member is 
attached to: said shaving debris receiving part via a 
lens. 

An electric shaver (1 0) comprising: a display means 
(62) which; indicates when it is time to clean out 
shaving -debris that has accumulated on a shaving 
debris receiving part (56A) of said electric shaver, 
a counting means (20) which counts a use time or 
. load current of a motor that drives an outer cutter of 
said electric shaver, and a control means (22) which 
compares a counted value counted by said count- 
ing means with a preset reference value, judges 
that said time to clean out shaving debris has been 
reached when said counted value reaches said ref- 
erence value, and actuates said display means so 
that said display means indicates that it is time to 
clean out shaving debris, wherein said eiectric 
shaver further comprises: 

a shaving debris detection means (18) which 
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detects a presence or absence of shaving de- 
bris, so that said control means returns said, 
counted value counted by said counting means 
to said initial value when it is detected v|a said 
- shaving debris detection part that no shaving 
debris is present. 

An electric shaver according to Claim 6, wherein 
said shaving debris detection means comprises a 
light-emitting member and a I ighW^eiving member 
provided so as to face each other with a space in 
between on said shaving debris receiving part, and 
said shaving debris detection means detects said 
absence of said shaving debris when said shaving 
debris is removed and said light-receiving member 
receives a light transmitted by said light-emitting 
member. 



Patents nsprGche 

.1; Elektrischer Rasierapparat (10), umfassend: eine 
Anzeigeelnrichtung (62), welche den Zeitpunkt an- 
glbt, an welchem die angesammelten Haarruck- 
stande aus dem Haaraufnahmebereich des elektri- 
schen Rasierapparates entfernt werden: mussen, 
eine Saldiereinheit (20), welche die Betriebszeit 
oder den Gesamtstrom des Motors, welcher das in- 
nere Messer des elektrischen Rasierapparates an- 
treibt, saldiert, sowie eine Steuereinrichtung (22), 
welche den saidierten Wert, der durch die Saldier- 
einrichtung ermittelt wurde, mit einem vorgegebe- 
nen Referenzwert vergleicht, und entscheidet, dass 
die Zeit zur Entfernung der Haarrtjckstahde erreicht 
ist, wenn der saidierte Wert den Referenzwert er- 
reicht hatj und die Anzeigeeinrichtung betatigt, so 
dass die Anzeigeeinrichtung angibt, dass der Zeit- 
punkt gekommen ist, urn die Haarruckstande zu 
entfemen, wobei: der elektrische Rasierapparat 
weiterhin umfasst:. 

eine Lichterfassungseihrichtung (18), welche 
ermittelt, wenn Licht, das eine vorgegebene 
Referenzmenge uberschreitet, auf den Haar- 
aufnahmebereich auftrifft, so dass die Steuer- 
einheit den saidierten Wert, der durch die Sal- 
diereinrichtung ermittelt wurde, auf einen Aus- 
gangswertzuriickfuhrt, wenn durch die Lichter- 
fassungseihrichtung ermittelt wird, dass eine 
Lichtmenge, die auf den Haaraufnahmebereich 
auftrifft, die Referenzlichtmenge uberschritten 
hat. •" '• 

2. Elektrischer Rasierapparat nach Anspruch 1 , bei 
welchem die Referenzlichtmenge als die Lichtmenr 
ge festgesetzt ist, welche eine Flache des Haarauf- 
nahmebereiches erreicht, wenn ein auBerer Mes- 
serhalter, welcher das innere Messer abdeckt, ent- 



fernt 1st, und keirie Haarruckstande auf dem Haar- 
aufnahmebereich vorhanden sind. 

3. Elektrischer Rasierapparat nach den Anspruch en 1 . 
s bder 2, bei welchem die Lichterfassungseihrichtung 

ein lichterfassendes Element umfasst, welches an 
dem Haaraufnahmebereich befestigt Ist. 

4. Elektrischer Rasierapparat nach den Anspruchen 1 
10 oder 2, bei welchem die Lichterfassungseinrichtung 

ein lichtubertragendes Element umfasst, dessen el- 
nes Ende an dem Haaraufnahmebereich angeord- 
net ist, spwie ein lichterfassendes Element, wel- 
ches mit dem anderen Ende des lichtubertragenden 
is Elementes verbunderi ist. 

5. Elektrischer Rasierapparat nach Anspruch 4, bei 
welchem das eirie Ende : des lichtubertragenden 
Elementes an den Haaraufnahmebereich uber eine 

20 Linse befestigt 1st. 

6. Elektrischer Rasierapparat (10); umfassend: eine 
Anzeigeeinrichtung (62), welche den Zeitpunkt an- 
gibt, an welchem die angesammelten Haarrtick- 

25 stande aus dem Haaraufnahmebereich (56A) des 
elektrischen Rasierapparates entf ernt werden mus- 
sen, eine Saldiereinrichtung (20), welche die Be- 
triebszeit oder. den Gesamtstrom des Motors, wel- 
cher ein auBeres Messer des elektrischen Rasier- 

30 apparates antreibt, saldiert, sowie eine Steuerein- 
richtung (22), welche den saidierten Wert.derdurch 
die Saldiereinrichtung ermittelt wurde, mit elnem 
vorgegebenen Referenzwert vergleicht; und entr 
scheidet, dass die Zeit zur Entfernung der H aar- 

35 ruckstande e rreicht ist, wen n der saidierte Wert den 
Referenzwert erreicht hat, und die Anzeigeeiriricfv 
' tung betatigt, so dass die Anzeigeeinrichtung an- 
gibt, dass der Zeitpunkt gekommen ist, urn die 
Haarruckstande zu entfernen, wobei der elektri- 

<o sche Rasierapparat weiterhin umfasst: 

eine Haarruckstands-Erfassungseinrichtung 
(18), welche das Vorhandensein oder Nichtvor- 
hahdensein von Haarruckstanden erf asst. so . 
45 dass die Steuereinrichtung den saidierten 

■ : Wert, der durch die Saldiereinrichtung ermittelt 
. wurde, auf einen Ausgangswert zuruckstellt, 
wennuber die Haarruckstands-Erfassungsein- 
richtung ermittelt wurde, dass keine Haarriick- 
50 stande vorhanden sind. 

: : 7. .Elektrischer Rasierapparat nach Anspruch 6; bei; 
welchem die Haarruckstands Erf assu ngsein nch- 
tung eiri iichterzeugendes Element urid ein lichter- ; 
55 fassendes Element umfasst, die sb angebrdnet 
sind, dass sie sich mit einem dazwischen befindli- 
chen Abstand auf dem Haaraufnahmebereich ge- 
genuberliegen, und dass die Haarruckstands-Er- 
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fassungseinrichtung das Nichtvorhandensein von 
Haarrdckstanden erfasst, wenn die Haarruckstin- 
de entfemt sind, und das lichterfassende Element 
das Licht empfSngt, welches durch das lichterzeu- 
gende Element ausgesendet wird. 



Revendicatlons 

5. 

1. Rasoir 6lectrique (10) com portent : des mpyens 10 
d'affichage (62) qui indiquent lorsqu'il est temps de 
nettoyer des debris de rasage qui se sont accumu- 

les sur une partie de reception de debris de rasage : 
dudit rasoir electrique, des moyens de comptage 
(20)quicomptentladureed , utilisationoulecourant *5 6. 
de charge d'un moteur entratnant uri dispositif in- 
terne de coupe dudit rasoir electrique et des 
moyens de corhmande (22) qui comparent une va- 
leur de comptage, comptee par lesdits moyens de 
comptage, . avec une vajeur de reference predeter- 20 
minee, jugent lorsque ledit temps de nettoyer les 
debris de rasage a ete atteint lorsque ladite valeur 
de comptage atteint ladite valeur de reference et ac- 
tionne lesdits moyens d'affichageafin que lesdits 
moyens d'affichage indiquent qu'N est temps de net- -25.. . 
toyer les debris de rasage, ledit rasoir electrique 
comprenant en outre : 

des moyens recepteurs de lumiere (1 8) qui de- 
tected lorsqu'une lumiere d6passant une 30 
quantite de lumiere de reference predetermi- 
ne atteint ladite partie de reception de debris . 
de rasage, de sorte que : 

- lesdits moyens de commande ramenent 35 
ladite valeur de comptage, comptee par 
lesdits moyens de comptage, a une valeur 
initiale lorsqu'il est detecte, par lesdits 
moyens . recepteurs de lumiere,: qu'une 
quahtlte de lumiere depassant ladite quan- 40 
tite de.lumiere de reference a atteint ladite 
partie de reception de debris .de rasage. 

2. Rasoir electrique selon la revendication 1 , dans le- 7. 
. quel ladite quantite de lumiere de r6ference est eta- . ,45 

blie pour etre la quantite de lumiere qui atteint une 
surface de ladite partie de reception de debris de 
rasage lorsqu'une couverture exterieure de dispo- 
sitif de coupe, qui couvre ledit dispositif interne de 
coupe, est detachee et qu'aucun debris de rasage so 
n'est present sur ladite partie de reception de debris 
de rasage. 

3. Rasoir electrique selon la revendication Lou 2, 
dans lequel lesdits moyens recepteurs de lumiere 55 
sont constitues par un element recepteuf de lumie- 
re attache a ladite partie de reception de debris de 
rasage. 



Rasoir electrique selon la revendication 1 ou 2, 
dans lequel; lesdits moyens recepteurs de lumiere 
comprennent un organe emetteur de lumiere, dont 
une premiere extr6mit6 est disposee sur ladite parr 
tie de reception de debris de rasage, et un organe 
recepteur de lumiere connecte a une autre extremi- 
te dudit organe emetteur de lumiere. 

Rasoir electrique selon la revendication 4, dans le- 
quel ladite premiere extremite dudit organe emet- 
teur de lumiere est attachee & ladite partie de re- 
ception de debris de rasage par rintermediaire 
d'une lentille. . 

Rasoir electrique (10) comprenant : des moyens 
d'affichage (62) qui indiquent lorsqu'il est temps de 
nettoyer des debris de rasage qui se sont accumu- 
les sur une partie de reception de debris de rasage 
(56a) dudit rasoir electrique, des moyens de comp^ 
tage (20) qui comptent la duree. d'utillsation ou le 
courant de charge d'un moteur entraTnant un dispo- 
sitif exterieur de coupe dudit rasoir ^iectrique et des 
moyens de commande (22) qui comparent une va- 
leur de comptage, comptee par lesdits moyens de 
comptage, avec une valeur de reference predeter- 
minee, jugent lorsque ledit temps de nettoyer, les 
debris de rasage a ete atteint lorsque ladite valeur 
de comptage atteint ladite valeur de ref erence et ac- 
tionne lesdits moyens d'affichage afin que lesdits 
moyens d'affichage indiquent qu'il est temps de net- 
toyer les debris de rasage, ledit rasoir electrique 
comprenant en outre : 

- " des moyens de detection de debris de rasage 
(18) qui detecteht la presence ou 1'absence de 
debris de rasage, de fagon a ce.-que lesdits 
moyens de commande ramenent ladite valeur 
de comptage, comptee par lesdits moyens de 
comptage, a ladite valeur initiale lorsqu'il est 
detecte; par lesdits moyens de detection de de- 
bris de rasage, qu'aucun debris de rasage n'est 
'present;'' 

Rasoir electrique selon la revendication 6, dans le- 
quel lesdits moyens. de detection de debris de 
rasage cpmprennent un organe emetteur de lumie- 
re etun organe recepteur de lumiere prevus de ma- 
niere a se faire face i'un a I'autre, avec un espace 
entre eux, sur iadite partie de reception de debris 
de rasage et lesdits moyens de detection de debris 
de rasage detectent ladite absence de debris.de 
rasage lorsque lesdits debris de rasage sont retires 
et que ledit organe recepteur de lumiere recoit une 
lumiere emlse par ledit organe emetteur de lumiere. 
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